Summary &mdash; The material studied consisted of 807 sample plots located in SW Finland. The data were inventoried (in 1951-1953) using a systematic temporary circular plot line survey. Each plot represented a particular stand. An all-sized stand structure (ie a stem distribution resembling an inverted letter J) amounted to 62% of sample plots whereas 25% were even-sized (resembling a normal distribution) and 13% were irregularly uneven-sized. The number of stems per ha in allsized stands was nearly twice that of even-sized stands. The mean annual increment increased linearly with an increase in volume. Consequently, there was no difference in increment between all-sized and even-sized stands because the volume of the growing stock in the latter group was greater than in the former. The mean annual increment in stands with equal average volumes was, however, greater in all-sized mixed stands than in even-sized conifer stands. 
INTRODUCTION
Even-sized (even-aged) forestry and allsized (uneven-aged) forestry are the 2 main principles applied in the tending of forests. All-sizedness (all-agedness) is the term applied to stands whose stem distribution more or less resembles an inverted letter J, ie the number of trees in the diameter classes diminishes as the diameter increases (de Liocourt, 1898; Baker, 1934; Meyer, 1952; Alexander and Edminster, 1978; Curtis, 1978; Gibbs, 1978; Daniel et al, 1979) . Oliver and Larson (1990) (Curtis, 1978; Gibbs, 1978; Gingrich, 1978; Daniel et al, 1979) . This approach is applied in this study as well. A more precise criterion involves the application of a certain range of diameter classes (Smith, 1962; Daniel et al, 1979) . This range may be, for instance, 12 or 20 cm (Lähde et al, 1991 (Lähde et al, , 1992 .
Diameter at breast height is the generally used means of depicting age differences. However, tree age and tree size do not always correlate very well. In fact, tree growth has been observed to be more dependent on size than age (Cajander, 1934;  Sarvas, 1944; Vuokila, 1970;  Indermühle, 1978). On being released from the dominance of larger trees, the trees forming the understorey generally attain the same size as those that have always been free to grow (Cajander, 1934; Näslund, 1944; Hawley, 1946; Hatcher, 1967; Schütz, 1969; Indermühle, 1978; Nilsen and Haveraaen, 1983; Klensmeden, 1984 (Hassenkamp, 1955; Borset, 1963; Carbonnier, 1978; Mikola, 1984; Viitala, 1986 ). The prevailing opinion has varied from country to country -even in cycles of a few decades (Mustian, 1978 (Smith, 1972 (Smith, , 1975 Gould, 1975; Vrablec, 1977; Doolittle, 1978; Gibbs, 1978; Lundqvist, 1984) . For instance, in the United States the general trend has led to the development of silvicultural regimes aimed at raising structurally all-sized forests (Gingrich, 1967; Leak et al, 1969; Gibbs, 1978; Hann and Bare, 1979) . In the case of the Nordic countries this stage has only just begun (Lähde et al, 1985; Hagner, 1992a Hagner, , 1992b Haveraaen, 1992; Lähde, 1992; Larsen, 1992 (ilvessalo, 1920a , 1920b Sirén, 1955; Kammerlander, 1978; Larsen, 1980; Heinselman, 1981; Solomon et al, 1986; Norokorpi, 1992) . This diversity is often accompanied by all-sizedness (Ussva, 1932; Pobedinski, 1988; Lähde et al, 1991 Lähde et al, , 1992 .
With the exception of some studies (eg Bøhmer, 1957; Mitscherlich, 1963; Kern, 1966; Hasse and Ek, 1981; Pretzsch, 1985; Solomon et al, 1986; Haight and Gets, 1987; Lundqvist, 1989) , the comparison of the differences between these 2 silvicultural policies has remained at the level of rough estimations only. Several simulation models have also been developed for different growing stocks in the case of all-sized silviculture (Eyre and Zillgitt, 1953; Trimble, 1961 Trimble, , 1970 Hart, 1964; Marquis et al, 1969; Mayer, 1969; Frank and Björkom, 1973; Adams and Ek, 1974; Hladik, 1975; Leak and Graber, 1976 
MATERIALS AND METHODS
The 3rd national forest inventory (1951) (1952) (1953) in Finland was conducted as a systematic temporary circular plot line survey (Ilvessalo, 1951 (Ilvessalo, 1951) .
Each sample plot represented a particular stand, ie it was located entirely within one stand (Ilvessalo, 1951) . Thus, the structure on any plot could not be admixture of different stands. The size of the plots was 0.1 ha (1 000 m 2 ) and all trees with dbh (diameter at breast height) over 10 cm were measured. Small trees (dbh 2-10 cm) were tallied from within a concentric circle with an area of 0.01 ha (100 m 2 ). In all-sized stands, on average, the stem distribution of both Norway spruce and broad-leaved species resembled an inverted letter J just as the overall stem distribution did. Correspondingly, the stem distribution of the various tree species in even-sized stands resembled a normal distribution in the same way as the overall stem distribution did (fig 2) . The proportion of Scots pine was greater in these (15%) than it was in all-sized stands (8%). The difference in the overall number of stems between the structural groups was a consequence of the number of spruce and broad-leaved species.
Yield
The relative growth (mean of 5 previous years, %) in mixed stands was higher than in conifer stands (table I) (table II) . The difference in growth for these structure groups was statistically significant (p < 0.05). The over-bark (average bark 16%; Ilvessalo, 1956) mean annual increment was 7.0 m 3 /ha in this allsized mixed stand group.
The dominant height (x, se, m) of these groups was as follows:
The dominant height in even-sized mixed stands differed significantly (p < 0.05) from all-sized stands.
DISCUSSION
The first hypothesis set for this study (ie that mixed (broad leaved-coniferous) stands were better than conifer stands) was confirmed fairly well in all-sized stands. According to Frivold (1982) the yield in mixed stands of birch and spruce in Norway was better than in pure spruce stands. However, the proportion of birch should be clearly decreased at the age of 40 yr on fertile sites and at the age of 70 yr on barren sites. In Central Europe mixed stands of birch and spruce grew better than pure spruce stands (Otto, 1986) .
Previous studies (Phares, 1978) have also shown that species composition plays a role in the yield and development of structurally different stands. The trees in mixed stands are more closely spaced than in conifer stands (Frivold, 1982; Mielikäi-nen, 1985) . Mixed stands also use better the growing space available in the soil in that different tree species, especially spruce and birches, have different rooting depths (Laitakari, 1927 (Laitakari, , 1934 Sirén, 1955) .
The relative growth in stands of diverse structure under corresponding conditions to this study has generally varied within the range of 2-4% (Barth, 1929; Näslund, 1944; Bøhmer, 1957; Nilsen and Haveraaen, 1983; Lundqvist, 1989) . Barth (1929) reported a growth figure 1.7 m 3 greater in a Norway spruce-dominated stand of diverse structure than the average for the forest region in question. According to Bøhmer (1957) , the growth of Norway spruce in an irregularly uneven-aged stand was equal to the average growth of an even-aged stand.
Indermühle (1978) found the yield in a spruce-dominated all-sized stand in southem Germany to be surprisingly high. Ekhart et al (1961) and Mayer (1969) stated in Austria that an all-sized stand grows better than an even-sized one. Smith and DeBald (1978) concluded from several materials in North America that the yield in all-sized forests is slightly higher than that in even-sized ones. Hasse and Ek (1981) have observed all-sized stands in broad leaved forests of North-America to produce more commercial timber than even-sized stands do although their total yield hardly differs.
In general, stand structure had little influence on the yield of forest (Burger, 1942; Smith, 1962; Mitscherlich, 1963; Kern, 1966; Gingrich, 1967; Hladik, 1975; Lundqvist, 1989) . According to some studies the volume increment in even-sized stands is higher than in all-sized ones (Walker, 1956; Trimble and Manthy, 1966; Trimble and McClung, 1966;  McCauley and Trimble, 1972 Trimble, , 1975 .
In a simulation-based study, Pukkala and Kolström (1988) estimated the yield of an all-sized (uneven-aged) stand of Norway spruce in southern Finland to be 5 m 3 /ha/a. They compared the simulated growth estimate to the yield tables compiled by Koivisto (1954) for repeatedly treated evensized stands. However, Koivisto's material also included all-sized stands since the majority of forest stands of that time were all-sized in structure (Lähde et al, 1992) . Later Kolström (1992) [18] [19] [20] [21] [22] [23] [24] 
